ABSTRACT Blindness and visual impairment are major causes of noncommunicable diseases in Pakistan. Two national population-based blindness surveys conducted in 1988 and 2002-04 demonstrated a reduction in prevalence of blindness from 1.78% to 0.9% with a significant drop in cataract blindness as a result of accelerated nationwide interventions and eye care integration in primary health care. In addition, between 2006 and 2008, 88 facilities were upgraded as a result of the national eye health programme. These measures resulted in a 279% increase in eye outpatient attendances and a 375% increase in eye surgeries performed. Investment in human resources development and policy change contributed significantly to the sustainability of the programme. Key challenges facing the programme include aligning national eye health strategies with health system strengthening informed through health systems research. This paper attempts to document this extraordinary success. 
Introduction
The importance of blindness and visual impairment as a global public health issue is illustrated by the World Health Assembly [1] . The State of the World's Sight VISION 2020 report stated that, based on available global data, 75% of blindness and visual impairment was avoidable [2] . According to World Health Organization (WHO) estimates, 314 million people worldwide live with low vision and blindness [3] . Of these, 45 million people are blind, 269 million have low vision and over 50% of these are due to uncorrected refractive errors (near-sightedness, farsightedness or astigmatism). In most cases, normal vision could be restored with eyeglasses. A total of 90% of blind people live in low-income countries.
Restoration of sight and blindness prevention strategies are among the most cost-effective interventions in health care [2] . Infectious causes of blindness are decreasing as a result of public health interventions and socioeconomic development. Blinding trachoma now affects fewer than 80 million people, compared with 360 million in 1985 [2] . Ageing populations and lifestyle changes mean that chronic blinding conditions such as diabetic retinopathy are projected to rise exponentially. Women face a significantly greater risk of vision loss than men.
Blindness also has profound socioeconomic implications [4] . It was noted that without extra interventions, the global number of blind individuals would increase from 44 million in 2000 to 76 million in 2020 [4] . A successful VISION 2020 initiative would decrease blindness to only 24 million by 2020 and lead to 429 million blind personyears avoided. A conservative estimate of the economic gain is US$ 102 billion [4] . Similar studies in Australia have also demonstrated that vision disorders cost Australia AUD 9.85 billion in 2004 [5] .
In 1980, at the request of the Ministry of Health, WHO conducted a situation analysis of eye health in the country. It found that over two-thirds of the district (secondary-level) hospitals had no eye care services. The report further added that there were an insufficient number of ophthalmologists and that there was no paramedic cadre to assist the ophthalmologists. It observed that the cataract surgical output was very low and insufficient to address the backlog of cataract in the country. Based on these recommendations, the Ministry of Health constituted a national team in 1982 to address this issue [6] . This team was called the National Cataract Committee, which later in 1988 was changed to the National Eye Camp Planning Committee, as the general approach to reducing the burden of cataract blindness in south Asia at the time was through eye camps.
In 1987-90, the first national blindness survey was conducted with support from WHO [7] . The results of the survey were so staggering that the Ministry of Health took a very serious note of the prevailing situation of blindness in the country, with the effect that the National Eye Camp Planning Committee rapidly evolved into the National Committee for Prevention of Blindness in 1991. In 2008, this committee was reconstituted as the National Eye Health Committee. This new committee formulated the first national plan for prevention of blindness 1994-98 [6] . Subsequently, two further national plans were developed - the second national plan 1999-2003 [8] and third national plan 2005-10 [9] .
The second national survey on blindness and low vision was undertaken in 2002-2004 [10,11] . After almost 15 years of joint intervention, this survey revealed that the prevalence of blindness had been halved to 0.9%.
The purpose of this paper is to discuss how this exceptional progress of reducing the prevalence of blindness by 50% in less than 15 years was achieved and scaled-up further, supported by a national strategy development, consensus building, multistakeholder efforts and enhanced synergies.
Methods
Desk reviews of key published peer reviewed articles and reports spanning the last 30 years were undertaken. These were obtained from the archives of the National Eye Health Committee, WHO Country Office, MEDLINE ® search and situation analyses reports from donors. Health information data were obtained from the national health management information system and the national programme for family planning and primary health care.
Two major population-based national blindness surveys were analysed and compared. However, there were limitations in analysing the results from the surveys as there were differences in methodology. The first survey [7] employed a cluster random sampling, including all ages, in which several small surveys were carried out in 17 locations in the country. In the second survey [10,11] a multistage, stratified (rural-urban), cluster random sampling, with probability proportional to size procedures, was used to select a cross-sectional, nationally representative sample of adults aged 30 years and above. Thus, it needed a smaller sample size than the first survey.
Specific data relating to national programmes for lady health workers (LHWs) and prevention and control of blindness were obtained from their respective programme implementation units. Additional data on human resources were obtained from various training institutions, Pakistan Medical and Dental Council and relevant national nongovernmental organizations.
Information on cofinancing was obtained from WHO, institutional donors and international nongovernmental organizations.
The data were organized into epidemiological, disease specific, facilities, ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السادس‬ ‫املجلد‬ ‫اإلضاىف‬ ‫العدد‬
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health information, health finance and health workforce categories. The facilities and health workforce data were further disaggregated by province. All analysed data were reviewed by the coordinator of the National Eye Health Programme and relevant officials from the respective training centres to check for any inconsistencies. have identified these conditions but these were not reported separately. Table 2 demonstrates a rising trend in eye care interventions every five years. The period between 1988 and 1993 serves as a baseline before any formal national programme for prevention of blindness was launched. As static facilities were upgraded and new eye hospitals established in the nongovernment sector, a corresponding decrease in eye camps is noted. Table 3 indicates the operational outcome of interventions and upgradation of district hospitals in the public sector. There was a threefold increase in outpatient attendance rates and the number of cataract surgeries increased by almost four times. Even in areas of heightened security, there were modest increases. In Balochistan, 10 districts were not upgraded owing to lack of staff. A similar situation was found in two districts each in Punjab and Khyber Pakhtunkhwa, formerly North West Frontier province, and one each in Sindh and Pakistan Administered Kashmir. Data from districts that were not upgraded were not reliable as no systematic reporting was being followed. Table 4 highlights the key eye health cadres, their respective minimum training criteria and the current status of production and deployment. Table 5 shows the professional tasks and roles assigned to the different levels of eye care facilities. The national programme identified these specific roles to ensure that the various levels of health care services could comprehensively implement the national eye strategy. Table 6 illustrates how integration of eye health within primary health care by LHWs expanded access and coverage of eye health services at the primary level. This step has led to promotion of eye health by a 100 000-strong force of LHWs who are resident in their respective communities. As a result of institutionalization of eye health within broader health initiatives, there has been a transition of facility-based care to community-based primary health care.
Results

Discussion
Cataract blindness is a major public health problem in most developing countries, and the availability of and access to cataract surgical services often serves as a proxy indicator for the success of a national eye health programme as far as reduction of avoidable blindness is concerned [12] . The first national plan estimated that in 1988, the total cataract surgery per annum was about 140 000 [6] , whereas these efforts were scaledup during the second five-year plan. A national mapping exercise substantiated the attainment of a significant reduction in the burden of blindness that was reported by the national blindness survey of 2002-2004 [13] and revealed that at least 310 752 cataract surgeries were being performed annually. Of all cataract surgeries, 55% were carried out in the nongovernment sector, 39% in the government sector and 6% by the forces services; 58% of these surgeries were using intraocular lenses. In the second national blindness survey, persons of less than 30 years of age were excluded from the study. In a review of global data on blindness [14] and a population-based study done in the Gambia [15] it was observed that the prevalence of blindness in persons 0-15 years or 18-29 years did not have any significant effect on the overall prevalence determined by examining those 30 years or older. This methodology saved time and cost and provided comparable results to all age surveys.
Despite the reduction of the prevalence of blindness by 50%, it still remains a public health prerogative. This has important implications when one considers the link between poverty and blindness. Gilbert et al. studied the association between visual impairment and poverty assessed by a cluster-level deprivation index and household-level poverty indicator [16] . They found that the prevalence of total blindness was more than three times higher in poor clusters than affluent clusters. They concluded that blindness is associated with poverty in Pakistan and lower access to eye care services was one contributory factor.
A countrywide situation analysis of refractive error services conducted in 2006 gathered data from over 2000 optical outlets from all the districts in the country [17] . They found that at least 6.2 million refractions were being done annually (2.2 million by ophthalmologists, 1.6 million at hospitals and 2.4 million by opticians). As part of a community-based study, the prevalence of visually disabling refractive errors was found to be about 3.5%-4.5% in children and 4% in all ages [18] .
Refractive errors are the commonest cause of visual impairment worldwide [3] . A national study found that overall spectacle coverage (6/12 visual acuity cut-off) was 15.1%, indicating that refractive error services were not covering the majority of the population in need [19] . Trachoma endemic foci were also recognized, providing the evidence for national plan. The district programme not only demonstrated the feasibility of the approach even in the most difficult districts, but also revealed that there was a demonstrable increase in the number of women attending the district eye units for treatment and eye surgery [22] .
The combination of micro-surgical training of district ophthalmologists, upgredation of district eye care services and the establishment of more than 25 One of the key successes of the national plans for eye health has been the development of provincial and national centres for training an eye health workforce. To address the paucity of eye health professionals, the national committee for prevention of blindness prioritized the establishment of at least one training centre in each province. Two of the critical factors in this regard were the identification of eye health workforce development needs and the establishment of training institutions in the public sector in all four provinces. Similar efforts were made by the nongovernment sector in key geographical regions of the country illustrated by Al-Shifa Trust Eye Hospitals, operating as a WHO Collaborating Centre for prevention of blindness with its four eye care hospitals, and by Ibrahim Eye Hospital.
A community-based study was conducted to determine the prevalence of non-vision-impairing conditions (NVICs) such as conjunctivitis, watering of the eye, presbyopia (difficulty in seeing near objects, e.g. during reading), etc. that add to the burden of disease that LHWs have to attend to as part of their work [23] . This study found a prevalence of 30.6% for NVICs. If presbyopia was excluded, NVICs then accounted for 14.6%. The main NVICs included infections such as conjunctivitis. The average complaint frequency per month/1000 population was found to be 55. This study demonstrated that there was a significant burden of simple eye diseases that could be treated at primary level. The national programme for prevention of blindness has liaised with LHWs' programmes to revise the curriculum of LHWs and strengthen the eye health component of primary health care.
A vital element of any national health plan is an effective health information system. The national health management information system (HMIS) team conducted a survey of eye health information needs and included eye health data in their national integrated report [24] . Eye health and disease indicators also appeared in a Gateway Paper on health indicators [25] . There is a need to develop an eye health information system as an integral part of the HMIS.
The financing of the three national plans has again been a combination of state and non-state partnership and is an example of conditional cofinancing. The first two national plans were almost solely funded by international partners. However, in 2005, after evaluating pilot programmes and demonstration approaches, the Federal Ministry of Health launched a five-year national plan for prevention of blindness worth US$ 50 million. The Government now provides support to capital investment and deployment of trained human resources, and has committed to creating at least 2700 new posts for eye health workers. In support of this commitment, the international partners continue to provide technical and financial assistance for training of the much needed eye health workforce.
Some of the key challenges facing the national eye health programme include sustaining cofinancing for the programme, ensuring creation of posts and deployment of eye care staff in all provinces, aligning eye health strategies with health systems and improving eye health information systems for planning interventions at various levels of health care. Furthermore, the referral pathway between the community level, first level health facilities and the sub-district level needs to be strengthened. The role of a rural health centre as a community eye health facility needs to be validated.
In developing countries, success of eye health can be achieved provided there is strong policy support, health interventions and programmes are integrated into the district health system and that they avail the support of the national primary health care community-based workforce. Such accomplishments are seen in Pakistan where a vertical programme combines horizontal health systems strengthening and requires creation of strong publicprivate partnerships and collaboration with professional bodies to monitor and guide progress. Pakistan's eye health programme has demonstrated that investment in, and alignment with, the six building blocks of health systems (service delivery, health workforce, medical products and technology, health information, health financing and governance) and supporting primary health care reform can be a model for other developing countries. Such hard-earned success in Pakistan needs to be sustained. 
